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(YHU\PHDVXUHPHQW QRPDWWHUKRZFDUHIXOO\SHUIRUPHGKDYHFHUWDLQDPRXQWRI XQFHUWDLQW\ ,W LVQHFHVVDU\ WR
TXDQWLI\WKHVHXQFHUWDLQWLHVDQGEDVHGRQWKHLUREWDLQHGYDOXHVWDNHPHDVXUHVIRUWKHLUPLQLPL]DWLRQ7KHPHDVXUHG
XQFHUWDLQW\LVGHILQHGDVDSDUDPHWHUDVVRFLDWHGZLWKWKHUHVXOWRIWKHPHDVXUHPHQWWKDWFKDUDFWHUL]HVWKHGLVSHUVLRQRI
UHVXOWV>@DQGVKRXOGEHUHFRUGHGDVPHWDGDWD7KLVXQFHUWDLQW\LVSURSDJDWHGLQIXUWKHUFDOFXODWLRQVWRWKHHVWLPDWHG
YDOXHVRI3,>@$VVXPLQJWKDWHUURUVDUHUDQGRPDQGQRUPDOO\GLVWULEXWHGXQFHUWDLQW\FDQEHH[SUHVVHGWKURXJK
FRUUHVSRQGLQJVWDQGDUGGHYLDWLRQı&RPPRQPHDVXUHRIXQFHUWDLQW\ǻLQSUDFWLFHFRUUHVSRQGVWRWKHFRQILGHQFH
LQWHUYDORIDURXQGPHDQLQJWKDWǻLVı)RUFDOFXODWLRQRIWKHSHUIRUPDQFHLQGLFDWRUVYDULRXVLQSXWYDULDEOHV
DUHXVHG,WLVFOHDUWKDWQRQHRIWKHGDWDYDULDEOHFDQQRWEHUHJDUGHGDVDFFXUDWHWKH\DUHMXVWWKHEHVWHVWLPDWHWR
DJUHDWHURUOHVVHUH[WHQW2IWHQYDULDEOHĳLVPHDVXUHGLQGLUHFWO\E\PHDVXULQJRWKHUYDULDEOHV;«;1RUFDOFXODWHG
YLDWKHIXQFWLRQĳ I;«;1,QVXFKFDVHVWKHUXOHVIRUWKHSURSDJDWLRQRIXQFHUWDLQW\DUHDSSOLHGWRGHWHUPLQH
WKHXQFHUWDLQW\RIĳǻĳ)RUH[DPSOHDFFXUDF\RIWKHHVWLPDWHGYDOXHRIQRQUHYHQXHZDWHU15:GHSHQGVRQWKH
DFFXUDF\RI WKHPHDVXUHGV\VWHP LQSXW YROXPHDQG UHYHQXHZDWHU7KH ,62PHWKRGRORJ\ >@ IRUGHWHUPLQLQJ WKH
SURSDJDWLRQRIXQFHUWDLQW\KDVEHHQDFFHSWHGDVDVWDQGDUGPHWKRGIRUWKHHYDOXDWLRQRIXQFHUWDLQW\RIPHDVXUHPHQW
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FRQILGHQFHOLPLW&/9%0$&L±WKH
ELOOHGDQGPHWHUHGDXWKRUL]HGOHJDOZDWHUFRQVXPSWLRQPDQGǻ9%0$&L &/9%80&L ELOOHGXQPHWHUHG
DXWKRUL]HG  OHJDOZDWHU FRQVXPSWLRQ P DQGǻ98$&  &/ Q%0$&  DQG Q%80&  WRWDO QXPEHU RI FRQVXPHU
FDWRJRULHV9$&DXWKRUL]HGLOOHJDOXQELOOHGZDWHUFRQVXPSWLRQPDQGǻ98$&&/9$&±WKHWRWDOELOOHG
DXWKRUL]HGOHJDOZDWHUFRQVXPSWLRQPDQGǻ9$&&/98&XQDXWKRUL]HGLOOHJDOZDWHUFRQVXPSWLRQP
DQGǻ98&&/9&0(ZDWHUYROXPHGXHWRHUURUVRQWKHZDWHUPHWHUVPDQGǻ9&0(&//P±WKHOHQJWK
RIWKHPDLQSLSHVNPDQGǻ/P&/1FRQQWKHQXPEHURIVHUYLFHFRQQHFWLRQVDQGǻ1FRQQ&//FRQQ
WKHOHQJWKRIWKHVHUYLFHFRQQHFWLRQSLSHVNPDQGǻ/FRQQ&/3DYHUWKHDYHUDJHRSHUDWLQJSUHVVXUHLQWKH:'6
PDQGǻ3DYHU&/
0HWKRGRORJ\IRUWKHUHGXFWLRQRIXQFHUWDLQW\RIWKHZDWHUEDODQFHFRPSRQHQWVDQG,/,
3UHVHQWHGPHWKRGRORJ\SURSRVHVVWHSVRUVHWVRIDFWLYLWLHVWKDWVKRXOGEHFDUULHGRXWLQRUGHUWRKDYHPRUHUHOLDEOH
HVWLPDWHRIWKHZDWHUEDODQFHFRPSRQHQWVDQG,/,$IWHUHDFKVWHSXQFHUWDLQW\ZLOOEHUHFDOFXODWHGDQGUHGXFHGDQG
LWZLOOEHVKRZQWKDWHYHQWKRXJK,/,FRXOGEHZRUVHQUHOLDELOLW\RIHVWLPDWHZLOOFRQVWDQWO\LPSURYH7KHPDLQLGHD
EHKLQGWKLVPHWKRGRORJ\LVWKDWLWGRHVQRWPDNHDQ\VHQVHWRLPSURYH3,VEHIRUHLWFDQEHUHOLDEO\HVWLPDWHG(YHQ
WKRXJK WKLV FDQ EH YLHZHG DV D FRPPRQ VHQVH:'6 LQ GHYHORSLQJ FRXQWULHV WKDW XVXDOO\ KDYH D SUREOHPZLWK
H[FHVVLYHOHDNDJHKLJKYDOXHVRI,/,DUHWHPSWHGWRDSSO\PHDVXUHVIRUUHGXFWLRQRI,/,EHIRUHWKH\DUHDEOHWRKDYH
DUHOLDEOHHVWLPDWH7KLVFDQEHVLJQHGDVD³ZRUVHPDQDJHPHQWSUDFWLFH´VLPSOHEHFDXVHPDQDJHPHQWGHFLVLRQVDUH
WULDOVDQGHUURUVZLWKUHVXOWVWKDWFDQQRWEHYDOLGDWHG
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)LJVFKHPDWLFDOO\VKRZVWKHLQIOXHQFHRIFHUWDLQVWHSVWKDWZLOOEHH[SODLQHGLQGHWDLOLQWKHIROORZLQJWH[WRQ
WKHUHGXFWLRQRIWKHXQFHUWDLQW\RI,/,$JDLQLWVKRXOGEHQRWHGWKDWVWHSVZLOORQO\LPSURYHWKHUHOLDELOLW\RI3,DQG
QRWQHFHVVDULO\LWVYDOXH


)LJ&KDQJHRIWKH,/,LQGH[DIWHULPSOHPHQWDWLRQRIVWHSVIRUUHGXFWLRQRIXQFHUWDLQW\
,QWKHLQLWLDOVWHSRISURSRVHGPHWKRGRORJ\WKHDYDLODEOHGDWDRQWKH:'6DUHDQDO\]HGLQFOXGLQJWKHGDWDRQ
SLSHV IDFLOLWLHV FRQVXPHUV ZDWHU FRQVXPSWLRQ H[LVWLQJ GDWDEDVHV PHDVXUHPHQWV HWF %DVHG RQ H[LVWLQJ GDWD
FRPSRQHQWV RI WKHZDWHU EDODQFH DQG3, DVZHOO DV WKH XQFHUWDLQWLHV RI WKH LQSXW GDWD DQG WKHLU SURSDJDWLRQ DUH
FDOFXODWHG$IWHULQLWLDOVWHSWKHIROORZLQJVWHSVDUHQHFHVVDU\WRFDUU\RXW

6WHS,QVWDOODWLRQRIKLJKUHOLDELOLW\IORZPHWHUVDWDOOZDWHUVRXUFHVRIWKH:'6LIWKHVHGRQRWDOUHDG\H[LVW,I
WKH\H[LVWWKH\VKRXOGEHHLWKHUFDOLEUDWHGRUWKHUHSODFHPHQWZLWKPHWHUVRIJUHDWHUDFFXUDF\VKRXOGEHFRQVLGHUHG
6LQFHWKHLQSXWYROXPHRIWKHVXSSOLHGZDWHUKDVWKHKLJKHVWYDOXHRIDOOWKHFRPSRQHQWVRIWKHZDWHUEDODQFHLWLVRI
XWPRVWLPSRUWDQFHWKDWWKHPDLQIORZPHWHUDFFXUDF\LVKLJKDQGWKHXQFHUWDLQW\RIPHDVXUHGYROXPHLVDVVPDOODV
SRVVLEOHHJOHVVWKDQWRDFRQILGHQFHLQWHUYDORI'XHWRWKHSURSDJDWLRQRIXQFHUWDLQW\DJUHDWHUYDOXH
UHVXOWVLQDQHJDWLYHLPSDFWRQWKHUHOLDELOLW\RIIXUWKHUFDOFXODWLRQV:KHUHVHYHUDOZDWHUVRXUFHVZLWKIORZPHWHUV
H[LVWDVVXPLQJWKDWHDFKIORZPHWHUUHJLVWHUVVLPLODUZDWHUYROXPHWKHWRWDOXQFHUWDLQW\RILQSXWYROXPHLVUHGXFHG
DVVKRZQLQ)LJ>@,IWKHUHDUHPRUHIORZPHWHUVDQGHDFKUHJLVWHUVGLIIHUHQWYROXPHRIZDWHUDQGKDYHDGLIIHUHQW
XQFHUWDLQW\WKHPHWHUWKDWKDYHWKHKLJKHVWYDOXHRIPHWHUHGYROXPHPXOWLSOLHGE\SHUFHQWRIXQFHUWDLQW\VKRXOGKDYH
ILUVWSULRULW\IRUUHSODFHPHQWRUFDOLEUDWLRQ


)LJ8QFHUWDLQW\RI6\VWHP,QSXW9ROXPHDVVXPLQJDOOUHJLVWHUHTXDOYROXPHV>@
6WHS'HVLJQLQJRIWKH*,6DQGGDWDEDVHRI:'6IDFLOLWLHVZDWHUFRQVXPHUVLQFOXGLQJWKHZDWHUELOOLQJVRIWZDUH
6WHS5HFRUGLQJDQGORFDWLQJDOOFRQVXPHUVDQGHQWU\LQWRWKHZDWHUFRQVXPSWLRQGDWDEDVHDQGWKH*,6IRUWKRVH
FRQVXPHUVZKRVHFRQVXPSWLRQLVPHWHUHGDVZHOODVIRUFRQVXPHUVZKRVHZDWHUFRQVXPSWLRQLVELOOHGRQDOXPSVXP
EDVLV,QDOPRVWDOO:'6VGHWHUPLQLQJWKHYROXPHRIDXWKRUL]HGELOOHGZDWHUFRQVXPSWLRQLVXVXDOO\WKHVHFRQGODUJHVW
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VRXUFHRIHUURUVRUXQFHUWDLQW\LPPHGLDWHO\DIWHUWKHV\VWHPLQSXWYROXPHPHDVXUHPHQWV7RUHGXFHWKHXQFHUWDLQW\
RIWKLVFRPSRQHQWLWLVQHFHVVDU\WRHVWDEOLVKDUHOLDEOHGDWDEDVHRIFRQVXPHUVDQGFRQVXPSWLRQELOOLQJRUWRDQDO\]H
DQGLIQHFHVVDU\LPSURYHWKHH[LVWLQJGDWDEDVHZLWKDOOQHFHVVDU\UHFRUGVRQFRQVXPHUVDQGFRQVXPSWLRQDQGHQWHU
WKHGDWDLQWRWKH*,6'XULQJILHOGZRUNLWLVDOVRSRVVLEOHWRGHWHFWXQDXWKRUL]HGLOOHJDOFRQVXPHUVIDXOW\ZDWHU
PHWHUVDQGXQDXWKRUL]HGZDWHUPHWHUWDPSHULQJ
6WHS:DWHUPHWHUUHDGLQJRYHUDSHULRGRIDWOHDVWRQH\HDUDQGHQWU\RIPHWHUHGZDWHUFRQVXPSWLRQGDWDLQWR
WKHGDWDEDVHWKHDQDO\VLVRIFRQVXPSWLRQRIDOOFRQVXPHUFDWHJRULHV$WWKLVVWDJHLWLVUHFRPPHQGHGWRFRQGXFWDQ
DVVHVVPHQWRI WKHDFFXUDF\RI WKHFRQVXPHUV
ZDWHUPHWHUV IRUGLIIHUHQWFDWHJRULHVZKLFKFDQEHSHUIRUPHGRQD
VWDWLVWLFDOVDPSOHRIZDWHUPHWHUV1RQUHJLVWUDWLRQRIVPDOOIORZVLVWKHWKLUGODUJHVWVRXUFHRIHUURUVDQGLQGHYHORSHG
FRXQWULHV LQZHOOPDQDJHG:'6V WKHUHFRPPHQGHGGHIDXOWYDOXHRIRI WKHDFWXDOYROXPHWKDWKDVSDVVHG
WKURXJKWKHPHWHUQRWRIWKHUHJLVWHUHGYROXPHIRUWKHVHDSSDUHQWORVVHV>@
6WHS'HWHFWLRQDQGLGHQWLILFDWLRQRIDOO:'6HOHPHQWVGLDPHWHU OHQJWKDQGW\SHRISLSHPDWHULDO OHQJWKRI
VHUYLFHFRQQHFWLRQSLSHVDQGWKHHQWHULQJRIVXFKGDWDLQWRWKH*,6
6WHS7KHHVWDEOLVKPHQWRIDPDWKHPDWLFDOPRGHOXVLQJDVRIWZDUHSDFNDJHIRU:'6PRGHOLQJZKLFKSUHIHUDEO\
KDVDFRQQHFWLRQZLWKWKHFRQVXPHUGDWDEDVHDQGWKH*,67KHQRGDOZDWHUFRQVXPSWLRQRIDOOFDWHJRULHVRIFRQVXPHUV
RQDQDYHUDJHDQQXDOOHYHOLVHQWHUHGLQWKHPDWKHPDWLFDOPRGHO'HILQLQJIORZDQGSUHVVXUHPHDVXULQJSRLQWVZLWKLQ
WKH:'6IRUWKHSXUSRVHRIPRGHOFDOLEUDWLRQHVWDEOLVKPHQWRIPHDVXULQJSRLQWVSHUIRUPLQJRIPHDVXUHPHQWVDQG
FDOLEUDWLRQRIWKHPDWKHPDWLFDOPRGHO7KHRSHUDWLRQRIWKH:'6LVDQDO\]HGRQWKHFDOLEUDWHGPDWKHPDWLFDOPRGHO
7KURXJKRXWLPSOHPHQWDWLRQRIVWHSVWKHSURSDJDWLRQRIWKHXQFHUWDLQW\RIWKHLQSXWGDWDLVDOVRSHUIRUPHGDQG
WKHXQFHUWDLQW\RIFRPSRQHQWVRIWKHZDWHUEDODQFHDQG3,LVUHFDOFXODWHG
&DVHVWXG\±3RåDUHYDF:'6
'HVFULSWLRQRIWKH3RåDUHYDF:'6
7KH3RåDUHYDF:'6&HQWUDO6HUELDVXSSOLHVZDWHUWRDERXWUHVLGHQWVSXEOLFLQVWLWXWLRQVDQGFRPPHUFLDO
FRQVXPHUV7RZDUGVWKHHQGRIDFRPSUHKHQVLYHSURMHFWIRUWKHUHFRQVWUXFWLRQDQGLPSURYHPHQWRIWKHHIILFLHQF\
RIWKHZDWHUVXSSO\RIWKHFLW\RI3RåDUHYDFZDVLQLWLDWHG7KHSURMHFWZDVWKHLPSOHPHQWDWLRQRIDSURJUDPWRLQFUHDVH
WKHHIILFLHQF\RIWKHZDWHUVXSSO\VHUYLFHVLQFOXGLQJWKHUHGXFWLRQRIZDWHUORVVHV7KHHQWLUHSURMHFWZDVLPSOHPHQWHG
LQWKHSHULRG>@


)LJ7KH3RåDUHYDF:'6
:DWHULVSURYLGHGE\JURXQGZDWHUDEVWUDFWLRQIURPWKHQHDUE\VRXUFHRI.OMXþ:DWHUIURPWKHZHOOVLVVXSSOLHG
WRWKHZDWHUWDQNDWWKHVRXUFHKDYLQJYROXPHRI[PIURPZKHUHSXPSLQJVWDWLRQ.OMXþGHOLYHUVZDWHU
WKURXJKSLSHWRWKHFLW\DQGWKH7XOEDZDWHUWDQN2QSLSHROGHOHFWURPDJQHWLFIORZPHWHUZDVUHSODFHG
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ZLWKDQHZRQHGXULQJWKHFRXUVHRIWKHSURMHFW)URP7XOEDWDQNZDWHULVSXPSHGWRDUHVHUYRLUýDþDOLFD:LWKLQ
ýDþDOLFDWKHUHLVERRVWHUSXPS)LJ
$WWKHEHJLQQLQJRIWKHSURMHFWEDVHGRQWKHGDWDDYDLODEOHIURP38&:DWHUZRUNVDQG6HZHUDJH3RåDUHYDFWKH
WRWDOZDWHULQSXWYROXPHWRWKH:'6LQZDVHVWLPDWHGWREHDURXQGPLOOLRQP\HDUDQDYHUDJHRI
OV7KHWRWDOELOOHGZDWHUFRQVXPSWLRQZDVDERXWPLOOLRQP\HDUOVDQGKRXVHKROGVUHVLGHQWLDOKRXVHV
DQGUHVLGHQWLDOEXLOGLQJVDFFRXQWHG IRURI WKH WRWDOFRQVXPSWLRQUHVLGHQWLDOKRXVHVDQGUHVLGHQWLDO
EXLOGLQJV7KHDYHUDJHQXPEHURIPRQWKO\ZDWHUELOOVLQYRLFHVLQWKHVDPH\HDUZDVDERXWRIZKLFK
LVIRULQGXVWU\DQGIRUKRXVHKROGVUHVLGHQWLDOKRXVHVDQGUHVLGHQWLDOEXLOGLQJV
'DWDRQLOOHJDOFRQVXPHUVZHUHQRWDYDLODEOHRQO\URXJKHVWLPDWHVH[LVWHG'DWDRQWKHWRWDOOHQJWKRIWKHZDWHU
VXSSO\SLSHOLQHVZDVXQUHOLDEOHWKH0DVWHU3ODQRI3RåDUHYDFDVVXPHVDERXWNPRIGLVWULEXWLRQSLSHOLQHVZKLOH
WKHLQWHUQDOGDWDRIWKHSXEOLFXWLOLW\FRPSDQ\38&SRLQWHGWRDKLJKHUHVWLPDWHGOHQJWKRISLSHOLQHVIURPWR
NP$FFRUGLQJWRDYDLODEOHLQIRUPDWLRQLQWKDWWLPHWKHPRVWFRPPRQSLSHPDWHULDOVXVHGZHUHDVEHVWRVFHPHQW
DQGSODVWLFV
5HVXOWV
%DVHGRQWKHGDWDDYDLODEOHDWWKHEHJLQQLQJRIWKHSURMHFWGDWDIRU\HDUFRPSRQHQWVRIWKHZDWHUEDODQFH
DQGWKHYDOXHRI,/,ZHUHFDOFXODWHGDVZHOODVWKHLUXQFHUWDLQW\7DEOH(VWLPDWHG8$5/DPRXQWHGWR
P\HDUZLWKXQFHUWDLQW\DQGDWWKHHQGRIWKH3URMHFWHVWLPDWHG8$5/LVP\HDU7KHUHVXOWV
KDGJUHDWXQFHUWDLQW\DW WKHVWDUWRI WKH3URMHFWDQGZHUHQRWXVDEOH IRU UHQGHULQJSURSHUPDQDJHPHQWGHFLVLRQV
7DEOHSUHVHQWVWKHUHVXOWVREWDLQHGDIWHUVXEVHTXHQWLPSOHPHQWDWLRQRIDFWLYLWLHVWKURXJKRXWWKH3URMHFW7KHDYHUDJH
RSHUDWLQJSUHVVXUHLQWKH:'6LVWDNHQIURPFDOLEUDWHGPDWKHPDWLFDOPRGHO7KHUHVXOWVLQGLFDWHDKLJKHUUHOLDELOLW\
RIWKHFDOFXODWHGFRPSRQHQWVRIWKHZDWHUEDODQFHDQGWKH,/,LQGH[)RUH[DPSOHWKHWRWDOOHQJWKRIWKHZDWHUVXSSO\
QHWZRUNKDVLQFUHDVHGIURPXQUHOLDEOHNPWRNP7DEOH7KHSLSHVDUHSODVWLF3(3(DQG39&
ZLWKWRWDOOHQJWKRINPDQGDVEHVWRVFHPHQWZLWKWRWDOOHQJWKRINP3LSHVZLWKDGLDPHWHU
RIOHVVWKDQPPZHUHNPLQWRWDOOHQJWK,WLVDOVRLQWHUHVWLQJWKDWWKHDYHUDJHQXPEHURIPRQWKO\
ELOOVLQFUHDVHGWRDERXWELOOVRIZKLFKLVIRULQGXVWU\DQGIRUKRXVHKROGVUHVLGHQWLDOKRXVHV
DQGUHVLGHQWLDOEXLOGLQJV,WVKRXOGEHQRWHGWKDWQRDVVHVVPHQWRIDFFXUDF\RIGLIIHUHQWFDWHJRULHVRIFRQVXPHU
ZDWHUPHWHUVZDVFRQGXFWHGRQWKHVWDWLVWLFDOVDPSOHRIPHWHUVEXWDIWHUUHSODFHPHQWRIZRUQRXWZDWHUPHWHUVZLWK
QHZRQHVRIKLJKHUDFFXUDF\LWZDVREVHUYHGWKDW WKHPHWHUHGZDWHUDPRXQWVLQFUHDVHXSWRRQQHZPHWHUV
FRPSDULQJWRWKHDPRXQWVPHWHUHGEHIRUHPHWHUUHSODFHPHQW
'LVFXVVLRQ
)URPWKHDERYHUHVXOWVLWFDQEHVHHQWKDWWKHXQFHUWDLQW\RIWKHLQSXWGDWDZDVH[WUHPHO\KLJKDWWKHEHJLQQLQJRI
WKHSURMHFWFRQWULEXWLQJWRKLJKXQFHUWDLQWLHVRIWKHHVWLPDWHGYDOXHVRIWKHZDWHUEDODQFHFRPSRQHQWVDQGWKH,/,
LQGH[7KHODUJHVWVRXUFHRIHUURURUXQFHUWDLQW\ZDVPHDVXUHGLQSXWYROXPHLQIORZ+HQFHLQFUHDVHGUHOLDELOLW\
RI PHDVXUHPHQWV IRU ZDWHU LQIORZ ZDV D SULRULW\ VLQFH WKH 3RåDUHYDF:'6 LV VXSSOLHG RQO\ IURP RQH VRXUFH
,QVWDOODWLRQRIRQO\RQHKLJKHUDFFXUDF\IORZPHWHUGHFUHDVHGWKHXQFHUWDLQW\IRUWKHQRQUHYHQXHYROXPHIURP
WRDQGIRUWKH,/,IURPWR
$IWHUDFWLYLWLHVUHODWHGWRWKHUHGXFWLRQRIXQFHUWDLQW\RIGDWDRQZDWHUFRQVXPSWLRQLQWKH:'6ZHUHFDUULHGRXW
WKHXQFHUWDLQW\RI15:ZDVUHGXFHGWREXWWKHXQFHUWDLQW\RIWKH,/,LQGH[ZDVVWLOOKLJKDURXQG
7KHQ DIWHU WKH UHGXFWLRQ RI XQFHUWDLQW\ RI WKH GDWD RQ SK\VLFDO SURSHUWLHV RI WKH:'6 WKH XQFHUWDLQW\ RI15:
UHPDLQHG WKH VDPH ZKLOH WKH XQFHUWDLQW\ RI WKH ,/, LQGH[ GHFUHDVHG WR  )LQDOO\ DIWHU FDOLEUDWLRQ RI WKH
PDWKHPDWLFDOPRGHODQGSUHVVXUHFRQWURO LQFHUWDLQ]RQHV WKHXQFHUWDLQW\RIWKHDYHUDJHRSHUDWLQJSUHVVXUHLQWKH
:'6ZDVUHGXFHGDQGWKH,/,LQGH[KDGDQDFFHSWDEOHXQFHUWDLQW\RI



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7DEOH(VWLPDWHGYDOXHVRIWKHFRPSRQHQWVRIWKHZDWHUEDODQFHDQG,/,WKURXJKRXWWKH3URMHFW
 %HJLQQLQJRIWKH3URMHFW
$IWHUWKH
,PSOHPHQWDWLRQRI
6WHSVDQG
$IWHUWKH
,PSOHPHQWDWLRQRI
6WHSVDQG
(QGRIWKH3URMHFW
,QSXWGDWD
7KHEHVW
HVWLPDWHG
YDOXH

FRQILGHQFH
LQWHUYDO

7KHEHVW
HVWLPDWHG
YDOXH

FRQILGHQFH
LQWHUYDO

7KHEHVW
HVWLPDWHG
YDOXH

FRQILGHQFH
LQWHUYDO

7KHEHVW
HVWLPDWHG
YDOXH

FRQILGHQFH
LQWHUYDO

6\VWHPLQSXWYROXPH
LQSXWIURPWKHVRXUFH
P\U9LQS
       
%LOOHGPHWHUHGOHJDOZDWHU
FRQVXPSWLRQP\U
9%0$&L
       
%LOOHGXQPHWHUHGOHJDO
ZDWHUFRQVXPSWLRQ
P\U9%80&LRI
9%0$&L
       
8QELOOHGOHJDOZDWHU
FRQVXPSWLRQP\U
98$&RI9LQS
       
7RWDOELOOHGOHJDOZDWHU
FRQVXPSWLRQP\U
9%$&5:
 HVWLPDWHGDV 
HVWLPDWHG
DV 
HVWLPDWHG
DV 
HVWLPDWHG
DV
,OOHJDOZDWHUFRQVXPSWLRQ
P\U98&RI
9LQS
       
9ROXPHRIZDWHUGXHWR
HUURUVRQZDWHUPHWHUV
P\U9&0(RI
9%0$&L
       
/HQJWKRIWKHPDLQSLSHV
NP/P        
1XPEHURIVHUYLFH
FRQQHFWLRQV1FRQQ        
/HQJWKRIVHUYLFH
FRQQHFWLRQSLSHVNP
/FRQQ
       
$YHUDJHRSHUDWLQJ
SUHVVXUHLQWKH:'6P
3DYHU
       
1RQ5HYHQXH:DWHU
P\U        
,/,        

)URPWKHUHVXOWVREWDLQHGDIWHUDSSOLFDWLRQRIDFWLYLWLHVIURP6WHSVIURPWRLWFDQEHFRQFOXGHGWKDWSLQSRLQWLQJ
RIDOOFRQVXPHUVDQGWKHLUHQWU\LQWRD*,6GDWDEDVHOHGWRDVLJQLILFDQWUHGXFWLRQRIXQFHUWDLQW\%\HVWDEOLVKLQJD
QHZGDWDEDVHWKHQXPEHURIPRQWKO\LQYRLFHVZHUHVLJQLILFDQWO\LQFUHDVHGE\DOPRVWDVZHOODVWKHQXPEHURI
UHJLVWHUHG ZDWHUPHWHUV E\ DERXW  +RZHYHU WKH YROXPH RI ELOOHG ZDWHU FRQVXPSWLRQ ZDV UHGXFHG E\
DSSUR[LPDWHO\7KHUHDVRQIRUWKHUHGXFWLRQLQWKHYROXPHRIELOOHGZDWHUOLHVLQH[WHUQDOIDFWRUVWKDWFRXOGQRW
EHLQIOXHQFHGE\WKHSURMHFWDQLQFUHDVHLQZDWHUSULFHVDQGWKHHFRQRPLFFULVLVWKDWVWDUWHGDWWKHHQGRIZKLFK
UHVXOWHGLQDVLJQLILFDQWUHGXFWLRQLQWKHYROXPHRIELOOHGZDWHUHVSHFLDOO\IRUFRPPHUFLDOXVHUVIRUDERXW
5HFRUGVRIDOOWKH:'6IDFLOLWLHVVLJQLILFDQWO\FRQWULEXWHGWRLQFUHDVLQJWKHUHOLDELOLW\RIWKHSLSHOHQJWKGDWD)URP
WKHUHVXOWVLWFDQEHFRQFOXGHGWKDWWKH38&EHIRUHWKHSURMHFWGLGQRWSRVVHVVUHOLDEOHLQIRUPDWLRQRQWKHOHQJWKRI
SLSHVZLWKDGLDPHWHURIOHVVWKDQPP$OVRWKHSURMHFWDFWLYLWLHVVLJQLILFDQWO\FKDQJHWKHGDWDRQSLSHPDWHULDOV
1584   B. Babić et al. /  Procedia Engineering  89 ( 2014 )  1577 – 1584 

)LJ,PSDFWRILPSOHPHQWHGDFWLYLWLHVWRFKDQJHWKHYDOXHRI,/,DQGLWVXQFHUWDLQW\GDWDIRU:'63RåDUHYDF
6LQFHQRDFFXUDF\DVVHVVPHQWRIZDWHUPHWHUVZDVFRQGXFWHGDODUJHXQFHUWDLQW\RIWKHDSSDUHQWZDWHUORVVHVVWLOO
UHPDLQV ,Q WKH IXWXUH DFWLYLWLHV VKRXOGEHFRQGXFWHG WR LPSURYH WKHLU UHOLDELOLW\&DOLEUDWLRQRI WKHPDWKHPDWLFDO
PRGHOZDVVXFFHVVIXOO\ LPSOHPHQWHGHQDEOLQJ WKHUHOLDEOHGHWHUPLQDWLRQRI WKHDYHUDJHRSHUDWLQJSUHVVXUH LQ WKH
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